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ABSTRACT : PURPOSE: To reduce the titled filter at size and to improve vibration-proof 

characteristics by using plural unit coaxiarJines each of which is composed of a dielectric 
element provided with a center Conductor inserted so as to be brought Into contact with 
the dielectric element and has>frie constitution that the diameter of an external conductor 
is reduced at its both ends arfi expanded at its.center. 

CONSTITUTION: A dielectric cylinder 301 is constituted so that the external diameter is 
reduced at both side end^parts 306, 307 and expanded at the center part 308 and has a 
circular hole having a ooaxially uniform Internal diameter. A conductive film is formed on 
the external periphery/of the dielectric cylinder 301 by pJating or printing as an external 
conductor 303 and aornetalllc cylindrical rod 302 having an external thread 304 and an 
internal thread 305/6n both sides is inserted and fixed \n\6for\ the central circular hole to 
constitute a unit ooaxial line. The unit coaxial lines 401 , 402^6 arranged so that the 
external and internal threads 404, 405 are opposed and the leading end parts of the unit 
coaxial lines are inserted into a metallic sleeve 403 and fixed byahe individual threads to 
connect the unit lines like multi-stages. In said constitution, a higrVJmpedance line and a 
low impedance line are obtained at a part having the large externalsdiameter of the unit 
coaxial lineyand a part having a small external diameter respectively) 
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Claims 

1 . A coaxial type low-pass filter characterized by the following facts: it has a coaxial 
dielectric having an inner peripheral surface and an outer peripheral surface; the outer diameter 
of the dielectric in the portions near the two end surfaces is smaller than that in the central 
portion; a center conductor in contact with the inner peripheral surface is inserted and fixed; and 
an outer conductor is formed along said outer peripheral surface; the line with this constitution is 
taken as a unit coaxial line; and plural said unit coaxial lines are connected in series to form the 
coaxial type low-pass filter. 

2. The coaxial type low-pass filter described in Claim 1 characterized by the fact that the 
unit coaxial lines are connected to each other via a metal sleeve. 

3. The coaxial type low-pass filter described in Claim 1 or 2 characterized by the fact that 
a male threaded portion is provided at one end of the center conductor that forms the unit coaxial 
line, and a female threaded portion is provided at the other end; and said male threaded portion 
and female threaded portion are used to connect the unit coaxial lines to each other. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a coaxial type low-pass filter that is small, and has good 
vibration resistance, and is for use in the VHF-UHF band. 

Constitution of the prior art and problems 

In the prior art, the low-pass filter (LPF) for said band is usually composed of 
high-impedance lines and low-impedance lines connected coaxially, as shown in Figure 1. It has 
broadband, low loss electrical characteristics. Figure la is a partially cut cross section in the 
longitudinal direction. Figure lb is a cross section taken across A-A' in Figure la. In Figure 1, 
(101), (102) are input/output connectors; (103) represents a coaxial outer conductor; and (104) 
represents a center conductor. Said center conductor (104) has a structure in which 
small-diameter portions (105) and large-diameter portions (106) are connected alternately. Now, 
if the radius of the center conductor is (a), the inner diameter of the outer conductor is (b), and 
the relative dielectric constant of the medium in the space between the center conductor and 
outer conductor is e r , the impedance Z of the coaxial line is: 

z » o o » en ( 

Consequently, the line impedance is higher for the center conductor portion (105), and it 
is lower for the portion (106). Because the high-impedance portion may be represented as an 
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inductor, while the low-impedance portion may be represented as a capacitor, Figure 2 shows the 
equivalent circuit for Figure 1. 

In Figure 2, (201), (202) represent input/output terminals, (203)-(206) represent 
inductors, and (207)-(209) represent capacitors. They form a low-pass filter (LPF) circuit. 

Since the electrical characteristics of the LPF for use as a coaxial line should be 
appropriate to provide low loss up to a high frequency, broadband design can be performed. 
However, the shape becomes larger, and a mechanism for providing mechanical support of the 
center conductor is needed. Because the supporting scheme is poor, the vibration resistance is 
significantly degraded. This is undesirable. 

Purpose of the invention 

The purpose of the present invention is to provide a coaxial type low-pass filter (LPF) 
characterized by the fact that while the electrical characteristics of the conventional coaxial type 
low-pass filter are maintained, it is smaller and more vibration resistant. 

Constitution of the invention 

Recently, dielectrics with a high dielectric constant and low loss have been developed, 
and the materials have been used in developing a coaxial resonance region, etc. The present 
invention adopts such dielectric material in providing a coaxial type low-pass filter characterized 
by the following facts: the basic unit is a coaxial line with a structure in which a center conductor 
is arranged in contact with said dielectric, and the outer conductor is smaller at the two ends and 
larger in the central portion; multiple said units are connected in series to form the coaxial type 
low-pass filter of the present invention. 

Explanation of the application examples 

Figure 3 is a diagram illustrating a unit coaxial line for the coaxial type low-pass filter of 
the present invention, (a) is a cross section in the longitudinal direction; (b) is a cross section 
taken across A-A' in (a). (301) represents a dielectric cylinder, which has a smaller outer 
diameter at its two side end portions (306), (307), a larger outer diameter at its central portion 
(308), and a coaxial circular hole with a uniform inner diameter. A conductor film is formed on 
the outer periphery of dielectric (301) by means of plating or baking, to serve as outer conductor 
(303). Cylindrical metal rod (302) having male threaded portion (304) and female threaded 
portion (305) at its two ends is inserted and fixed in the central circular hole. 

Figure 4 is a diagram illustrating the method for connecting and fixing the unit coaxial 
lines shown in Figure 3 to form the LPF composed of plural unit coaxial lines in series. Unit 
coaxial lines (401), (402) are arranged with their male threaded portion (404) and female 
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threaded portion (405) facing each other. The tip parts of the unit coaxial lines are inserted into 
metal sleeve (403), and they are fixed to each other with the threaded portions screwed together. 
Metal sleeve (403) ensures perfect grounding of the outer conductor of the connecting portion, 
and increases the mechanical strength. It is fixed in place by means of an electroconductive 
adhesive or the like. 

Figure 5 shows the appearance of an LPF prepared by connection and fixing as described. 
Figure 6 is a cross section. (501), (502) represent the input/output connectors, (503)-(506) 
represent the unit coaxial lines, and (507)-(5 1 1) represent metal sleeves. 

In the LPF with the aforementioned constitution, the high-impedance line is realized with 
the portion of the unit coaxial line having the larger outer diameter, while the low-impedance 
line portion is realized with the portion having the smaller outer diameter. That is, unlike the 
prior art in which the diameter of the inner conductor varies to change the line impedance, in the 
present invention the diameter of the inner conductor is constant, while the diameter of the outer 
conductor is changed to realize the high-impedance portions and low-impedance portions. 

Because the space between the inner conductor and outer conductor is filled with the 
dielectric, the vibration resistance is much better than in the conventional structure. Also, due to 
the effect of the dielectric in reducing the wavelength (the wavelength can be shortened to 
1/7" £ r ), the size (in the longitudinal direction) can be reduced. Also, because the unit coaxial 
lines are fixed and held to each other reliably, the vibration resistance is excellent. 

In addition, the present invention has a characteristic feature that the number of unit 
coaxial lines can be adjusted at will. Consequently, it is possible to change the electrical 
characteristics easily. Figure 7 is a graph illustrating the increase in the decay amount when the 
number of units connected is increased. This change in the characteristics can be realized using 
nearly the same structural part, so that the cost can be reduced. 

As explained above, according to the present invention, each unit coaxial line has the 
following structure: A dielectric is used, a center conductor is placed in contact with the 
dielectric, and the outer conductor has a smaller diameter at its two ends and a larger diameter at 
its center. Plural said unit coaxial lines are used to realize the coaxial type low-pass filter of the 
present invention. Consequently, the obtained LPF has excellent vibration resistance and is small 
in size, and can easily be given a multi-stage constitution. Due to these characteristic features, it 
has a very high value in practical applications. 

Brief description of the figures 

Figure la is a partially cut longitudinal cross section of the coaxial type low-pass filter in 
the prior art . Figure lb is a cross section taken across A-A' of Figure la. Figure 2 is a diagram 
illustrating the equivalent circuit of the filter shown in Figure 1. Figure 3a is a longitudinal cross 
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section of the unit coaxial line used in the present invention. Figure 3b is a cross section taken 
across A-A' of Figure 3a. Figure 4 is an oblique view illustrating the method of connecting the 
unit coaxial lines of the present invention. Figure 5 is an oblique view illustrating the coaxial 
type low-pass filter of the present invention. Figure 6 is a cross section of the coaxial type 
low-pass filter shown in Figure 5. Figure 7 is a diagram illustrating the variation in response 
when the number of resonance units is increased. 

301 Dielectric 

302 Center conductor 

303 Outer conductor (conductor film) 
501, 502, 601, 602 Output connector 
503-506, 603-606 Unit coaxial resonator 
507-5 1 1 , 607-6 1 1 Metal sleeve 
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Key: 1 Decay amount 
2 Frequency 
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